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COMPLETE SPECIFICATION 



Inhalation Device 



We, FisoNS Pharuaceutjcals Limited, 
a British Company, of 12 Derby Road, 
Loughborou^. Leicestershire, do hereby 
declare the inveniioa for which v/e pray 
5 that a patent may be granted to us, and 
the method by wluch it is to be performed, 
to be particularly described in and by the 
following statement: — 
This invention is concerned with improve- 
10 menls in or relating to a device for the 
application of medicaments in finely divided 
form by oral inhalation. 

More particularly the invention is con- 
cerned with a device for the oral inhalation 
15 of medicaments in finely divided form which 
comprises a hollow elongate housing, suit- 
ably a tubular housing, having at both ends 
thereof one or more passageways to permit 
the passage of air and ha>ing one end 
20 thereof adapted for insertion into the mouth; 
and a propeIler*Iike member rotably mourned 
in the said housing on a rigid shaft mounted 
in said housmg and co-axial with the longi- 
tudinal axis of the housing, said propeller- 
25 like member having, on the part thereof 
furthest from the end of the bousing adapted 
for insertion in the mouth, mounting means 
adapted to receive a container for the finely 
divided medicament such as a gelatine or 
30 like capsule. (By the term •propeller-lLkc 
member' is meant a member heving two 
or more blades or vanes disposed about 
a central axis or hub, such that impingement 
of an air stream on the said vanes or blades 
35 tends to cause rotation of the member about 
said axis or hub). 

In order to digiense its contents the con- 
tainer of the finely powdered medicament 
must be perforated wid h has been found 
40 very convenient to perforate the coiilainer 
in situ in the dispensmg device. 

According to the invention, therefore, 
there is provided a dispensing de^ce of the 



type described provided with means for per- 
forating the container of the finely powdered 45 
medicament in siiu in the device. 

The device according to the invention is 
particularly convenient since it may be car- 
ried by the user with the closed container 
already in place in the device and is simply 50 
used by actuating the container perforating 
means and then inhaling the contents of 
the container by inspiration through the 
device. Since the container is dosed' or 
sealed until it is desired to use the device 55 
there is no risk of contamination of the 
contents of the container and, in the case 
of modicament powders showing hygroscopic 
tendendes, there is no risk of caking of 
the medicament prior to use. 60 

Suitably the container used in the de- 
vice is a capsule, for example a gelatine 
or plastic capsule, and conveniently the cap- 
sule perforating means is so arranged- to 
provide Two or more holes, suitably of about 65 
0.6—0.65 mm. in diameter, desirably in the 
part oi the capsule furthest from Uie pro- 
peller-like rh ember, advantageously in the 
shoulders of the capsule. Where the per- 
forating means is so arranged as to provide 70 
two or more holes in the container, these 
are conveniently positioned symmetrically 
around ;he container. 

Suitably, the corilaiiier perforating means 
may take the form of one or more spring- 75 
loaded piercing members jiiounted in the 
housing so that the>' are normally urged, 
by the springs, away from the container 
but v/hich may be pressed inwards to per- 
forate the container by the action of push 80 
buttons located on the exterior of the 
housing. 

In a preferred embodiment of the inven- 
tion the piercing means comprises a pair 
of opposed sheened piercing members 85 
connected by a b^ resDient bridging mem- 
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between tog members will gener- 

tbe device, jJiercmg wou. ^ 

vritb nicKei w f«caitale the piercing 
operation the ?«^E.J?^ods which pre- 
«5 y^K^ T SHefore the other m^: 



;;5»t the too HdOTe Sie oier mem- 

^ ''tttos been found that, in ordpto ol^ 
epSilSoralion d e^f^ST^l^, 
tfc perforating «S?*AVrnMed to V^nven- 
be«>ouM not be to 

30 tional «>»ical pomt bm sdou^ ^^^^^ 
withaplanefa«at an acm^ ^ 

pensmg device to w"""' oAwder from a 
?ion relates. ^^ein may be 

powder container moumrf ^^^j^^a to 

?acflitated Jf .^%Sn ft^erf^ The rota- 
« vibnoion dumgjototion^^^^^^ ^ 

tion of fte con*™? rLj, the vanes on the 

^ ™ 2" the propeDer-Hke member 
In order tbeX Vit P'°P vibrational 

should b'.'f ^^^l^ffl dedrable that 
movOTcnU ithas been JO jjj^^ ^ ^ 

50 the ^"^"'fHf cSft Sges should have 
io whidi the snm e 
^in dimensional ^c^erisdK^ ^^^^ 

Kircalar cross-seclion 

fe of circular .^^-e<.,o^, ^.^^ at 
The eternal JiametCT or ^ 



lei^gOi of the bearing is n<J ^^f^^ 

jrny be. for example, from 4 to iw 

the diameter of the sttm. vearine is 

preferably fiat ^d the e^ of vn 
which engag^^rt 'SsujaD^ji^^ to a 
S^hS^S'^SSf^ofaradhisd 

^"Se^&^Sa'^oidlt ri^dly mouB^ 75 

Tne snail ^^^J; , * undue fiexibaity 
J^S^fmSi^S-sesmaltunc. 

^°^?|dlJ£SinE to Uie invention b 
^iwp for the admmislration of medira- 80 

"°:^SSS|'Sr7. F,E»e 1 of tie 110 

"Jd 7. bousing-m^l^ 7 b^^e^^JH ,,5 
for 5o^°%'S°eS ,o pSt^e passage 

Pf '^-''''MouStS S i^Md co-axiaBy 
of air. Mounted "go'y 2 upon 

sule OT contamer 5 ot nnciy f 

"^Srf'engaees in beaxmg 17 on pro- 
Shaft Z ™ _ ^Ijneter at the 
peller-like man^^ The d,«ne^^ 
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17 is equal lo the diameter of shall 2 plus 
about 2.5% of tbe tola! length of the bear- 
ing, whici is about 7 times the diameter 
of shaft 2. 

5 The end 18 of shaft 2 is conical in shape, 
having a cone angle of about 30°, and ter- 
minates in a subsianlially hemispherical tip 
having a diameter of about half the dia- 
meier of shaft 2. 
10 Housing member 6 has in its end wall air 
passages 9 to permit the passage of air and 
constricting member 10 which serves to con- 
strict the air stream through the device and 
thus increase its velocity past the capsule. 
15 Mounted on the outside of housing mem- 
ber 6 are two hollow projections 20 and 20a 
having slidably engaged therein push buttons 
21 and 21a- Push buttons 21 and 21a are 
retained in projections 20 and 20a by means 
20 of pins 22 and 228 engaging in slots in 
the push buttons, and are urged outwardly 
from housing member 6 by means of springs 
23 and 23a. Attached lo push buttons 21 
and 21 a ere piercing pins 24 and 24a, For 
25 purposes of fllustration, one assembly is 
shown in the non-piercing poshion whereas 
the other assembly is shown with the tip 
of pin 24a having pierced capsule 5. push 
bunoD 21b having been depressed against 
30 the action of spring 22a. 

In operation, housing members 6 and 7 
arc separated and capsule 5 is loaded into 
propeller-like monbsr 3. Housing members 
6 and 7 are then fitted together again and 
35 the device is ready for use. In use, the 
user hrsl depresses buttons 21 and 21a to 
cause pins 24 and 24a to pierce capsule 5. 
The user then releases buttons 21 and 21a 
10 remove pins 24 and 24a from the cap* 
40 sule and subsequently inhales througli the 
device. The passage of air through the de- 
vice causes propeUer-like member 3 to 
rotate. Due to the dimensions of the bear- 
ing tube 17 in which shaft 2 engages, the 
45 rotation of the propeller-b'ke member is 
given a vibrational component of motion 
which assists in the dispenang of the powder 
from the capsule motmled on propeller- 
like member 3. The powder issues from the 
50 holes pierced in the capsule wall and is 
entrained in the air stream inhaled by the 
user through the device. 

Referring now to figures 2, 3» 4, 5 and 6 
of the drawings, an inhalation device com- 
55 prises a hollow body member 1 of generaDy 
circular cross-section provided at one end 
whh an end piece 6 which is perforated 
by air passages 9, and at the other end 
with a mouthpiece 7 provided by air pas- 
60 sages 8. End piece 6 is firmly attached to 
body member 1, for example h may be 
glued thereto, and mouthpiece 7 is remov- 
ably attached to body member 1 by means 
of co-operating screw threads 34 in body 
65 member 1 and mouthpiece 7. 



End piece 6 has a central projection 25 
in a slot in which is mounted resilient pierc- 
ing member 26. Piercing member 26 is re- 
tained in the slot in projection 25 hy means 
of retaining block 27 which is, in turn, held 70 
in position in the slot by means of pin 
28. The arms of resDient piercing member 
26 are located in slots in the walls of body 
member 1 and in guideways formed by 
guide members 29 extending inwardly from 75 
the inner surface of body member 1 . 

Mounted in mouthpiece 7 and extending 
into body member 1. is shaft 2 on which 
is mounted propeDer-like member 3 having 
blades 4 and a cup-lilte depression for re- 80 
ceiving gelatine capstile 5. 

Slidably mounted on body member 1 is 
tubular member 30 having cam -like pro- 
jections 31 extending inwardly through the 
slots in body member 1. When member 85 
30 is slid from the position shown in Figure 
2 to that shown in Figure 3 cam-like pro- 
jections 31 engage with the arms of resilient 
piercing member 26 to force them inwards 
and thus to force piercing projeaions 90 
32 into contact with the surface of 
capsule 5 and finally to pierce capsule 
5 as shovm in Figure 3, the depth of 
piercing being limited by stops 33. When 
the member 30 is slid back from the poa- 95 
tion shown in Figure 3 to that shown in 
Figure 2 the resilience of member 26 causes 
the arms to spring apart and to resume 
the position shown in figure 2. 

In operation, the device is first loaded iOO 
with capsule 5 by unscreudng mouthpiece 7 
from body member 1 and placing capsule 
5 in the cup-like depression in propdler- 
like device 3. Mouthpiece 7 is then screwed 
back into body member 1 and the device 105 
is ready for use. 

In use. the user first pierces capsule 5 
by sliding member 30 from the position 
shown in Figure 2 lo that shov-Ti in Figure 
3 and then back to the position shown in 110 
Figure 2. 

The user then places mouthpiece 7 in 
the mouth and inhales through the device 
causing rotation and vibration of the pro- 
peller-Tike member 3, thus administering 115 
powdered medicament contained in cap- 
sule 5. 

WHAT WE CLAIM IS: — 
1. A device for the oral inhalation of 120 
medicaments in finely divided form which 
comprises a hollow elongate bousing ha^4ng 
at both ends thereof one or more passage- 
ways to permit the passage of air and hav- 
ing one end thereof adapted for insertion 125 
into the mouth: and a propeDer-like mem- 
ber rotatably mounted in tbe said housing 
on a rigid shaft mounted in said housing 
and co-axial with the lonehudinal axis ctf 
the housing, said propeDer-Iike member hav- 130 
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1 in which the perforaUDg means b 

S^S-buttons so that they may be 
S?S:ea^rtrards to perforate the contauiM. 
^ 6 inhalation device as damied in 
ddii 5 in which .the piercingine^s 

^^^^g^ffirSce^as claimed ^ 
-I" rfdabM 1— 4 in which the contam^ 

ande to the axis of the monber. 
10 An inhalation d^via as ^claimed m 
ofXns 7-^9 m which the pjercmg 



80 



30 



35 



n,embers are urged together hy mean^ of 55 
^1?^ ^inbalaUon device as dmmed in 

S'iJtna^d fr^ 1^ to 6% greater 
Sai IhTSuMter of the shaft and an m- 65 
Sal diSr at its outer end equal to 
^ dumeter of the shaft plus trorn^l 3 to 
siVc^Sc total length of.the beanng. 

13 An inhalation device as daim*^ m 
dMk I2in which .the intend di^eua of 70 
rtTikeaTinB at its inner ena is from 2.5 w 
P/ &an the diameter of the sh^ 

Vab inhalation dcv'iwM darned m 
dato 12 or daim 13 in winch the internal 
Se^ of the hearing at hs m^^d K 75 
owmt 3 75V ereater than the diameter oi 
Se d^^ aJd^T internal ^ 
Sxtofat Ss outer end ^"l^'^^^^Sl 
of the shaft plus abort 25% of the 

.^-^ l?lS5ln device as d^ » 
any of X preceding daims f .w^,** 
Stb of the^bearing is from 4 to 10 times 
the diameter of the shaft • - . 

16. An inhalation dev ce as daimed m 85 
anv of the preceding dam>s in. '^l?* 
i^er end wall of the bearing m the pio- 
S-Wce device is" flat .^d.*^^^'^^^,?. 
fee shaft .whidj engages with it is a frusto 

T^^Sf^irfialation device as^ clahned m 
ddm .16U1 whidi the end of Ae shaft ter- 
minales in a hemisphencal portion. , 

n ^ inhalation device as daimed m 
s'lubstanti^ as »^ 
with rderence to Figure 1 of the accom 

P^f S^tion device as dahiied m 
djto 7 suStiaBy as herein deseed 
wTrefcrence to Figures .2. 3. 4. 5 and 6 100 
oftheaecomp^yi^-^f- 

Agent for the AppUcants. 
. C3iaTterea Patent Agent. 
Hsons" timitdS,- 
Harvest H6u»i 
Fdisslbwe, 
Suff6ik: 



printed Hgr. s^^<:P''^^''^''^^'^^^ '^'' 

PoWishcd el Ac Patent Office. 25 :>ouin«iiF^^ obttincd. 
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FIG. 6. 
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